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Abstract
Purpose: One in eight people living with an HIV infection in the United States is unaware of their status. 
Rapid HIV testing (RHT) is an easily used and accepted screening tool that has been introduced in a 
limited number of clinical settings. The purpose of this study was to investigate patient acceptability, 
certainty of their decision, and willingness to pay for screening if RHT was offered in university-based 
dental hygiene clinics.  
Methods: A cross-sectional survey was administered to 426 patients at three dental hygiene clinics in 
New York City over a period of four months. The survey questionnaire was based on the decisional conflict 
scale measuring personal perceptions; with zero indicating extremely high conflict to four indicating no 
conflict. Patients were assessed for their acceptance of RHT, provider preference for administration of the 
test and their willingness to pay for RHT.
Results: Over half (72.2%) indicated acceptance of HIV testing in a dental hygiene clinic setting; with 
85.3% choosing oral RHT, 4.9% fingerstick RHT, and 8.8% venipuncture. Respondents were amenable 
to testing when offered by dental hygienists (71.7%) and dentists (72.4%). Over 30% indicated their 
willingness to receive HIV testing in the dental setting when offered at no additional cost. The mean 
decisional conflict score was 3.42/4.0 indicating no decisional conflict.
Conclusions: Patients are willing to undergo oral RHT when offered as a service and provided by dental 
hygienists in the dental setting. Patients appear to be aware of the benefits and risks associated with 
RHT. Further research is needed to evaluate the public health benefits and logistical challenges facing the 
delivery of RHT within in the dental setting.
Keywords: dental hygiene; dental hygienists; HIV; HIV testing; patient survey
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Introduction 
The Centers for Disease Control and Prevention 
(CDC) estimates that 1.2 million people age 13 and 
older are living with Human Immunodeficiency Virus 
(HIV) infection; one in eight are unaware of their 
infection.1, 2  Nearly 40% of the individuals who are 
newly diagnosed have a high probability of having 
been infected years prior to diagnosis, present 
with advanced states of disease, and will progress 
to Acquired Immune Deficiency Syndrome (AIDS) 
within one year.1 Late diagnosis of HIV infection is 
common in the United States (U.S.) with 33% of 
people living with HIV developing AIDS within one 
year of their initial diagnosis.1,2    
The number of persons living with HIV infection is 
growing, indicative of a chronic, manageable disease. 
New York City (NYC) continues to have one of the 
largest prevalence of HIV infections in the U.S. 3,4 A 
reported 2,718 people were newly diagnosed with HIV 
infection in 2014 and 1,432 were diagnosed as having 
AIDS making a total of 119,550 people living with HIV/
AIDS in NYC.4  Disparities in mortality and survival 
rates of persons living in impoverished neighborhoods 
are evident, verifying the health inequities across NYC 
and the need to focus further screening and testing 
options/opportunities particularly in these areas.4
Salivary components are being used to assist 
in the diagnosis of oral and systemic diseases.5  
The U.S. Preventive Services Task Force (USPSTF) 
recommends routine HIV screening regardless of 
risk level, for all persons age 15 to 65 years.5-7 The 
USPSTF has designated HIV screening as Grade “A”, 
which assures, with high certainty that the net benefit 
reseArch
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is substantial; currently there are four designated 
screening grades, with “A” being the highest to “D” 
being the lowest/not recommended.8 The CDC has 
expanded Rapid HIV Testing (RHT) initiatives including 
support for the home test for HIV and as a result, 
screening has become more accessible to the public.8  
Treatment is also centered on prevention which 
includes routine screening, the use of pre-exposure 
prophylaxis (PrEP), a Food and Drug Administration 
approved preventative medicine taken daily, and the 
single-dose combination antiviral therapy for post-
exposure prophylaxis (PEP).5,7 Numerous studies have 
validated the significance of early detection, diagnosis 
and treatment of HIV-infected individuals resulting in 
reductions in morbidity and mortality.5, 6, 8  Additionally, 
these studies also support the high accuracy rate of 
the oral RHT method as a suitable screening tool.5, 6, 8 
In support of early disease screenings for 
undiagnosed medical conditions, studies have been 
conducted using population data, estimates of 
chronic disease prevalence, and rates of medication 
adherence to determine the overall cost savings of 
early detection. Nasseh et al. investigated the short-
term annual health care cost savings when oral 
health care providers included screenings for various 
chronic diseases such as diabetes and hypertension.10 
Chronic disease prevalence and rates of medication 
adherence were used to estimate the cost savings 
for patients 40 years and older and who visited a 
dentist but had not visited a physician over a period 
of 12 months.10 Nasseh et al. found that medical 
screenings in the dental office could potentially  save 
the healthcare system between $42.4 million to 
$102.6 million over 12 months time and long term 
monitoring could possibly achieve further savings 
and health benefits.10
Dental hygienists and dentists can play a significant 
role in administering chair side health screenings, 
including HIV and other chronic diseases, as preventive 
services to aid in early detection and treatment. 
Educating patients and promoting healthier lifestyles 
may increase their lifespan and may also reduce the 
overall burden of health care costs. 
Issues regarding HIV testing conducted within 
dental practice settings has been reported in the 
literature.7, 11 Dentists have expressed concerns 
about false-positive results, offending patients, view 
of HIV testing as outside the scope of licensure, 
low patient acceptance of HIV testing in the dental 
setting, inadequate reimbursement and potential 
negative impact on the dental practice.11 A recent 
survey of general dentists  examined  their willingness 
to conduct RHT screening and assessed perceived 
compatibility with their professional role.7 Significant 
findings include: 14 out of 1,802 respondents 
reported offering the RHT in their practices; fewer 
than one in eight dentists were familiar with 2006 
revised CDC guidelines recommending routine HIV 
screening of patients in health care settings; African 
American dentists were more than twice as receptive 
to RHT as part of the dentist’s role than Non-Hispanic 
White dentists.7  
The Ryan White HIV/AIDS program is the largest 
federally funded HIV care and treatment program in 
the U.S., providing a “safety net” for medical and 
social services for those individuals affected by the 
disease with limited or no coverage for the costs of 
care.12 Ryan White areas are federally designated 
population centers that are the most severely affected 
by the HIV/AIDS epidemic.11 Dentists practicing in 
non-Ryan White areas were shown to be less willing 
to perform RHT. Results from the electronic survey 
also demonstrated that the number of training hours 
received in RHT and counseling correlated with both 
the willingness to provide and the acceptance of HIV 
testing as part of their professional role; dentists with 
more than eight hours of training had almost twice 
the odds of being willing to provide testing and also 
deemed testing to be part of their role as a dentist.  
Dental hygienists regularly administer oral health 
assessments, screenings, dental hygiene care planning, 
education, in addition to providing preventive and 
individual treatment services. As oral health care 
providers, dental hygienists routinely screen for 
hypertension, oral cancer, nutritional habits, and oral 
manifestations of systemic disease. Their educational 
background includes a thorough foundation in 
communicable diseases, thus establishing the dental 
hygienist as an optimal provider to conduct RHT.13, 14  
The dental setting is a desirable non-traditional setting 
for RHT, as almost two-thirds of all Americans see a 
dental provider annually.15 A national survey measuring 
dental hygienists’ knowledge and attitudes towards 
RHT determined that dental hygienists, with additional 
training in HIV prevention and counseling and diagnostic 
testing, are willing to conduct RHT and therefore may 
be an appropriate health care provider to conduct this 
screening.13  Approximately 75% (n=475) of respondents 
achieved a score of 75% or higher (‘high scorers’ group) 
on the knowledge test, and those remaining, 25.1% had 
scores under 75% were designated ‘low scorers’ group. 
The only significant difference between the two groups 
was the ‘higher scoring’ group had a higher proportion 
of participants identifying themselves as White than the 
low-scoring group (73.3% versus 60.4%, P=0.01). Both 
groups showed little difference in their opinion of whether 
dental offices should offer RHT and whether they would 
be willing to obtain training on RHT administration and 
counseling. A majority (58.53%) of the high scoring 
group indicated willingness to conduct RHT if offered 
within their individual practice setting.    
VanDevanter, et al.16 studied patients’ attitudes 
towards HIV testing performed in the dental setting 
by conducting in-depth interviews of 19 new 
patients receiving dental care at a NYC University-
based dental clinic. Patients were assessed for 
their attitudes, beliefs, and perceived acceptability 
of oral RHT in the dental clinic setting. Analysis of 
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qualitative interviews revealed three themes related 
to patients’ views on RHT in dental settings. In 
regards to acceptability and perceived advantages to 
HIV testing in dental settings, 74% reported they 
would accept screening if it were offered as part of 
the dental visit. Convenience, free of charge, and 
universally administered (to all patients) were other 
notable responses by interviewees. Secondly, there 
was congruence between HIV screening and patients’ 
view of dental settings; many participants perceived 
it as going “hand-in-hand.” Thirdly, there were 
logistical issues related to implementation including 
handling positive results, the need for professional 
counseling services, linkage to the provision of 
care for HIV- positive patients, privacy concerns 
and preventive educational materials. Caution is 
needed in generalizing VanDevanter’s study results 
due to the small sample size, however the authors 
conclude that RHT in the dental setting is promising 
for individuals who are unable to access primary care 
services in traditional settings.    
Patient-centered care is considered to be a gold 
standard in dentistry and is essential throughout 
treatment. A pilot study seeking to evaluate the 
patient perspective on RHT was conducted in 2007 in 
an urban free dental clinic serving a diverse patient 
population in Kansas City. Patients completed an 
attitude assessment survey on RHT prior to their 
treatment. One hundred and fifty uninsured adults 
living in zip codes with a high prevalence of HIV 
reported willingness to take a free RHT during their 
dental visit supporting patients’ overall acceptance 
of HIV screening in the dental setting.17 
Dental hygienists are committed health care 
professionals. There is evidence supporting dental 
hygienists’ willingness and readiness to effectively 
conduct RHT when provided with the necessary training 
skill sets. The purpose of this study was to investigate 
patient acceptability, certainty of their decision, and 
willingness to pay for screening if RHT was offered in 
university-based dental hygiene clinics.  
Methods
A cross-sectional survey was administered to 
426 dental hygiene patients attending one of three 
NYC dental hygiene clinics representing all of the 
dental hygiene clinics in NYC. Eligibility criteria 
included being over 18 years of age and having the 
ability to read and write in English or Spanish. Data 
collection took place between November 2013 and 
February 2014. The survey was implemented by 
senior dental hygiene students who had completed 
the Responsible Institutional Conduct of Research 
(RCR) for Social and Behavioral Research via the 
Collaborative Institutional Training Initiative (CITI) 
human subjects’ protection training. Participants 
also received additional training that included role-
playing with a faculty written script, emphasizing the 
critical nature of maintaining patient confidentiality. 
Institutional Review Board approval was granted 
by the University Committee on Activities Involving 
Human Subjects for New York University (IRB# 13-
9662), the City University of New York for NYC College 
of Technology and Hostos Community College. (IRB# 
489808-01) 
Routine clinical patient protocol which includes 
a comprehensive review of each patient’s medical 
history was followed. The study was introduced by the 
student dental hygienist during the medical history 
review and each interested patient was provided a 
patient information document outlining the study 
protocol. Participants provided verbal consent before 
self-completing the paper-based, chairside survey.   
The survey instrument consisted of 17 questions. 
Seven questions captured respondent demographics 
including age, gender, ethnicity, highest level of 
education and residential zip code. Five questions 
measured HIV testing preferences including 
acceptability to receive an HIV test in the dental 
setting, type of HIV test preferred, type of dental 
provider preferred, history of HIV testing and 
willingness to pay for an HIV test. Five questions 
measured the participant’s certainty of their decision 
using the decisional conflict scale.18 
Decisional conflict takes place when there is 
uncertainty about an action. In most cases, an 
individual becomes uncertain when they are confronted 
with decisions involving risks or uncertainty of the 
intended outcomes.18, 19 Uncertainty is highest when an 
individual experiences the following: feels uninformed 
about the alternative options, risks and benefits; is 
unclear about their personal values used to make the 
decision; feels lack of support in making the decision or 
feels pressured to choose a particular option.18-20  
 The survey instrument utilized the SURE (Sure 
of myself, Understanding information, Risk-benefit 
ratio, Encouragement test version) decisional conflict 
questions commonly used in clinical settings.21 The 
four SURE items included: “Do you feel SURE about 
the best choice for you?; Do you know the benefits 
and risks of each option?; Are you clear about which 
benefits and risks matter most to you?; Do you 
have enough support and advice to make a choice?” 
The SURE items were summed; scores ranged from 
zero (extremely high decisional conflict) to four (no 
decisional conflict). Scores less than or equal to three 
indicated a decisional conflict.20  
 Face validity of the survey instrument was assessed 
by having dental hygiene students and other lay 
people review the draft tool, while content validity 
was tested by having oral health and HIV scholars and 
researchers assess the survey. Psychometric testing 
was performed on the SURE decisional conflict scale 
and the instrument was found to be acceptable, feasible 
and easy to administer. The validity alpha coefficient 
was found to be 0.86, while the internal reliability was 
moderate with a Cronbach α of 0.65.18, 22 
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Data analyses were conducted using Statistical 
Analysis System (SAS) version 9.1. Differences 
between respondents who were and those who were 
not willing to have HIV testing in a dental setting 
were determined by a Chi-square tests statistic for 
categorical variables (gender, race and education). 
Age differences between participants who would 
or would not, or were unsure about receiving HIV 
testing in a dental setting, were determined by the 
analysis of variance (ANOVA). Differences in age 
between participants who had and those who had 
not been previously tested for HIV as compared to 
individuals willing to receive HIV testing in a dental 
setting, was determined by a t-test. 
Results 
The overall response rate (n=426) was 100%. 
Of the 426 respondents, nearly three quarters were 
willing to have HIV testing administered by a dental 
professional (Table I). Respondents indicating a 
willingness to accept testing in the dental hygiene 
clinic were asked follow-up questions; however, some 
participants chose not to answer all of the survey 
items. More than half of the respondents indicated 
having had HIV testing in the past. The testing 
methods preferred by 285 respondents included the 
fingerstick (4.91%, n=14), venipuncture (8.77%, 
n=25), and the oral RHT (85.26%, n=243). Two 
hundred ninety-three respondents indicated that if 
HIV testing were offered that they were willing to 
have testing done by a dentist (72.35%, n=212) or a 
dental hygienist (71.67%, n=210). Willingness to pay 
varied, with a third indicating they were not willing 
to pay for HIV testing (n=88), another third willing 
to pay $10 (n=87), a quarter were willing to pay 
$20 (n=69), and 15 percent were willing to pay $30 
or more (n=43). Respondents stated they knew the 
benefits and risks of each testing option (n=216), and 
were clear about which benefits and risks were most 
important (n=248). More than half (n=243) believed 
they had enough support and advice from others to 
Table I. Respondent Characteristics













Graduate or Doctoral 57 (13.48)
High School 148 (34.99)
Less than High School 21 (4.96)
Other 26 (6.15)
Table II. Respondent Preferences on  
HIV Testing
N (%)
Acceptability to have HIV resting performed 




Respondents willing to have HIV testing 
done by a dental professional:
Has had HIV testing
Yes 180 (62.72)
Type of test
Regular HIV test 25 (8.77)
Rapid finger prick test 14 (4.91)
Rapid oral test 243 (85.26)
Preferred dental professional
Dentist 212 (72.35)
Dental Hygienist 210 (71.67)





More than $30 21 (7.32)
Decisional Conflict
Knows the benefit and risks of  
each option 216 (75.79)
Clear about which benefits and  
risks matter most 248 (87.02)
Has enough support and advice 
from others to make a choice 243 (85.26)
Feels sure about the best choice  
for themselves 264 (92.63)
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Table III. Respondent Willingness to Undergo HIV Testing
Willingness to have HIV testing in a dental setting
Yes No Unsure p-value







N(%) N(%) N(%) Chi-Square
Gender - female 163 (55.63) 36 (50.00) 23 (56.10) p=0.33
Race - White vs. non-White 109 (37.85) 28 (40.58) 12 (29.27) p=0.48
Hispanic vs. non-Hispanic 118 (40.83) 21 (29.17) 12 (30.00) p=0.11
Education-college vs. none 164 (59.21) 41 (62.12) 19 (48.72) p=0.38
Of those willing to have HIV testing in a dental setting, previously have had an HIV test
Yes No




Gender - female 112 (57.44) 61 (53.04) p=0.54
Race - White vs. non-White 57 (29.84) 52 (46.02) p=0.01
Hispanic vs. non-Hispanic 102 (53.68) 27 (23.48) p<.0001
Education-college vs. none 103 (57.54) 62 56.88) p=0.91
Table IV. Odd Ratios comparing demographic differences between those who are and 
are not willing to have HIV testing in a dental clinic and those who have and have not 
previously had HIV testing
Willing to have HIV testing in a dental setting?
Yes 
N(%)
No or Unsure 
N(%)
Odds Ratio  
and p-value
Gender 163 (55.63) 59 (52.21) 1.20 (0.770, 1.87), p=0.42
Race - White vs. non-White 109 (37.85) 40 (36.36) 1.07 (0.68, 1.68), p=0.78
Hispanic vs. non-Hispanic 118 (40.83) 33 (29.46) 1.65 (1.03, 2.64), p=0.04
Education-college vs. none 164 (59.21) 60 (57.14) 1.09 (0.69), 1.72), p=0.71





Odds Ratio  
and p-valueGender 
Race - White vs. non-White 112 (57.44) 61 (53.04) 1.24 (0.78, 1.96), p=0.43
Hispanic vs. non-Hispanic 57 (29.84) 52 (46.02) 0.50 (0.31, 0.81), p=0.01
Education-college vs. none 102 (53.68) 27 (23.48) 3.78 (2.25, 6.33), p=<.0001
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make a choice regarding testing and more than 90% 
(n=264) reported being sure about the best choice 
for themselves. The mean decision conflict score was 
3.42 out of four (SD 1.08). (see Table I)  
Over half of the study population was comprised 
of women (n=231), multiple racial groups and 
educational backgrounds (Table II, Table III). White 
vs. non-Whites and Hispanics vs. non-Hispanics 
were compared; individuals with a college education 
were compared to those without a college education. 
Demographic differences were determined between 
those who had and those who had not had HIV testing, 
in addition to those who were and were not willing to 
accept HIV testing in a dental clinic setting. Amongst 
those who would accept HIV testing in a dental clinic, 
there were no statistically significant differences 
between the yes, no, and unsure responses when 
comparing white and Hispanic participants. 
There was a significant difference in racial/ethnic 
distribution between those who previously had HIV 
testing already and those who did not. Specifically, 
there were more Whites amongst those who reported 
having had HIV testing than those who reported 
never being tested, and more Hispanics amongst those 
who had received HIV testing than those who had not 
had testing. No other statistically significant differences 
were identified based on demographic characteristics 
of the sample population when comparing those who 
had been previously tested for HIV and those who had 
not been tested. (Table II, Table III) 
Odds ratios were performed comparing demo-
graphic differences between individuals who have and 
those who have not had HIV testing, as well as those 
who are and are not willing to have testing in a dental 
setting. Results demonstrated that Hispanics were 
more willing to have HIV testing performed in a dental 
setting than non-Hispanics (OR=1.65, 95% CI: 1.03, 
2.64, p= 0.04). No other demographic differences 
were found between those who were willing to have 
HIV testing in a dental setting and those who were not 
or were unsure. Of the individuals who were willing to 
have HIV testing performed in a dental setting, Whites 
were less likely than non-Whites to have already had 
previous HIV testing (OR=0.50, 95% CI: 0.31, 0.81, 
p= 0.01) and Hispanics were more likely to have been 
previously tested (OR=3.78, 95% CI: 2.25, 6.33, p= 
<.0001). (Table IV) 
Discussion
Patient acceptance, perceptions and readiness to 
be screened for HIV is critical to RHT implementation. 
This study’s findings indicate that the majority of 
dental hygiene clinic patients would be willing to 
accept HIV screening, perceive it as being important, 
and are agreeable to undergo screening if offered 
in the dental setting at no or low cost. The results 
of this study contribute to the previous research 
findings indicating patients’ willingness to accept HIV 
screenings administered by dentists in dental clinics 
at no cost,2, 5 as the majority of patients surveyed 
in these three NYC dental hygiene clinics indicated 
that they would accept HIV screenings by dental 
hygienists, and that they would be willing to pay a 
nominal ($10-$20) fee for this service.  
In 2006 the CDC revised its recommendations 
for HIV screening and testing.  Prioritizing settings 
(including alternative settings) and advocating 
for screening and testing to become a standard 
component of a healthcare visit were two important 
highlights.23 The CDC’s inclusion of dental pro-
fessionals in its preference provides a valuable 
alternative for patients. Studies on knowledge and 
willingness to conduct screenings by dentists and 
dental hygienists have determined the dental setting 
as an alternative site for consideration.7, 14 
 The CDC estimates that 82.3% of children aged 
2-17, 61.6% of adults aged 18-64 and 61.8% of 
adults aged 65 and older had dental visits in 2012.15 
Dental care utilization studies have indicated that 
more people visit their dental professional on a regular 
basis than other health care providers, suggestive of 
dental health care professionals possibly being the 
only providers visited annually.24 A brief description 
of three types of HIV testing: venipuncture, a 
fingerstick for a blood sample and oral swab for 
saliva, were included in the survey administered in 
the three dental hygiene clinics and the majority of 
the respondents interested in HIV screening chose 
the rapid testing via the saliva collection. Saliva 
containing biomarkers have many advantages as 
a diagnostic tool that include: high sensitivity and 
specificity, simple to perform, rapid results, non-
invasive, economical, versatile in handling, storage 
and transport, and appropriate at chairside when 
screening for other oral and systemic diseases.26
Hispanics in the study sample, were more willing 
to have HIV testing in a dental hygiene clinic, and 
among the participants who were willing to accept 
testing in a dental hygiene clinic. Hispanic and non-
Whites in this study sample also had a higher odds of 
already having been previously tested for HIV; this 
finding is consistent with what has been reported 
in previous studies.17, 23 HIV diagnoses, prevalence, 
care outcomes and survival rates in NYC continue to 
disproportionately affect certain racial populations; 
African American (black) are among the highest 
followed by Hispanic and White.4 Free or low-cost 
dental clinics serving diverse patient populations are 
ideal to offer and administer RHT in effort to reach 
racial groups with high prevalence,17 as demonstrated 
among the respondent/patient racial characteristics 
treated at these three NYC dental hygiene clinics. 
Despite the findings of this study suggesting that 
patients would be willing to undergo RHT administered 
by a dental hygienist in the dental setting, a few 
limitations can be noted. While 71.7% of participants 
stated that a preference for RHT administration by 
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a dental hygienist, it is possible these preferences 
were biased due to the survey being administered 
by dental hygienists and students in dental hygiene 
program clinic settings. A convenience sample 
was used for this study however, a diverse group 
of participants was involved. While the research 
instrument gathered participants’ geographic 
information, the data was not evaluated for varied 
responses based on whether or not the participants 
resided in urban or suburban areas. It is also unclear 
if the sample size was an appropriate subset of the 
total number of dental hygiene patients seen at the 
three dental hygiene program clinics. Reasons for 
declining participation and demographics were not 
gathered from patients who declined to participate 
in the survey.  
Future research should address barriers 
concerning administering HIV screenings at no or 
low cost. Further investigation and discussion is also 
needed to determine the feasibility of incorporating 
oral rapid HIV testing and education into dental and 
dental hygiene school curricula. HIV training for all 
dental professionals in didactic as well as clinical 
settings should include all aspects of the RHT process 
and become a permanent, delegable procedure 
incorporated as one of the professional roles of 
the oral health care provider.26-28 Patients surveyed 
in this and previous studies indicate acceptance of 
the potential offer for oral rapid HIV screening at no 
or low cost when provided in public dental hygiene 
clinics, however further investigation and comparison 
should be considered for those patients receiving 
care in private practice dental settings.16, 17  
Conclusion 
Patients are willing to undergo oral RHT when 
offered as a service and provided by dental hygienists 
in the dental setting. These non-traditional settings 
have the potential to provide supplemental HIV 
screening avenues in an effort to increase early 
detection. Further research is needed to evaluate the 
public health benefits and logistical challenges facing 
the provision of HIV testing in the dental environment. 
Dental hygienists, with proper training can administer 
the RHT during routine, comprehensive patient care, 
and can play a significant public health role in the 
early diagnosis, treatment, longevity and improved 
quality of life for people living with HIV infections. 
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